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'1'ext-F1aure 2. The relationah1p of bocly .... un.uta 
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T.xt-~&vn :3. The r elationship of body asurementa 
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Text- igure 4. The weight -leng h relationship of 
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Loprltha1c relation of wdgbt and length 
































































.,e fta04 1ll fit f I 
1 y few det 
cut • tblt I.&SU. • 
, tor ~ ... 


























, ... ~ 1Il 0I4S. 
C! 0 1 ot ~ t 
,- .- lie v 
, WIt ., , 
• r I_ t • •• • of 
• J • 
to lit' 
1Iaa ita 
t ilL 41tt\ 
tbe ( t 1. Ia 
, of fi. t 1 i.e 
tbe toUl. t th 
• 
• 
U an tl ~ , .. 
at • 
( ). Itl o.ma:r to it t r .... 
• b • " " ticn of t in t1 • 
... , a1.~ U 
of d1t~ ... f, • ,.noI 
~ ., .. 



























... rqa ftlI_ of ~ 
.. 0.» t 
adlei!· a\ iSUt __ • 
. ,-
.. -':1ODtat ......... 
... ~_01 . .. ..ul" Naill&7 .. 
u.I .. ~" _ • ,. _ ellUC ~ tile 
tl "'- '-1. tUI .. It ,haia of __ • 
_'C',,_ ............ ,.. 1_ 
l ' I.e 01._ .. ftI_ ~""'J­
."'- . ....... 
• 
.,. ........ 'IC:1~., _Ill t 
-.It,I' _ .. lie 
........ 'runr 
*.1 91 ... aR .. .. ~_ ............. :m. .. 
-




































Text-Figure 6. The aYerap 'k' - poftd.ral index at the 
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T.xt-r1pre 1). Tbe !enlth frequency!c!!pna of Mal.. and 
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16. Length treql18ncy graph of the HIIIplea of 
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Text-J1gure 2. Morpboutrio aeuureaenta of eli rrerellt 
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Text-Figure 11t. Ova diaaetel' frequency polypna abo.1.nl 
• the' growth of the esc_ to _turity. Bach 
fJ'equenoy represont. IIl8UlU"eMntll of ova 
tl"Clll 1101"8 than OM teule. Material. 
taken at Karwar between rebruary-ApI'1l,1960. 
The n\lllber of f'iall included In e cb curvo 
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Text-Figure lS. Ova dilllleter trequenc:y polygons 
tor 13 t8lllales taken at Karwar 
tor 'ebruary, 1960. (The total 
length ot the tish and the stages 
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Text-Figure 16. OVa di .. eter trequenay polygon. tor 
eight temale. taken & Karwar tor the 
aonth or- March l 1960. The total. length ot the n.h and the .tag .. ot 
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Text-JPigure 17. O.,a di .. eter t'requaocy polygoo:s for 12 
female. taken at larw&r for the aontb 
or April 1960. Tbe total lengtb of the 
fish and tbe stale. of .. turity are 
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OTa diameter frequency polygons for eilbt 
spent feaale. taken !>it larwar for April 1960. 
The tot.al. length or the fish and the atapa 
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Slae dlstribution of ova from an individual 
.eaauring 1~' D. (Stage IV of a"ltut"1ty) in 

























!fU)(BER 01 OVA 
VI ..... ..... ..., ..., 






















































laIl'll4lllll of , 
13 3 
• It _1. CII~ 1I:n.11l _. 
...... _ ..t.y _ ... J' . .. 
btl .... en_ -.' 
.. 1 , . 
.. ' , .. of 
-la .,.1-. • 
..... 
.... 1 ••• " .u. .. 










































Frequencie. of ova 1n 11 apent ovarie. 
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l.tn~ frequency sraph ot the samples 
or oplat!rDi'ei taE!~' (Ouner J 



































'b ' 2' 
10 'b' SEPT~ER '57 





10 JULY' 57 
0 
10 'b ' 1 JUNE '57 
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 ) 0 







10 JULY '56 
o 
, a' 
10 JUNE '56 
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 1BO 190 

























Text-Figure 23. Length frequency graph or the aamplea 
or Op1at.hopterus tardoor e (Cuvier ) 
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Text-Figure 2S. Length tl"equency gl"ll~PIl ot the 8&IIIple of 
p1athopteFU! (CuTler ) collec ad 
Text-F1gure 
• 
at Karwar Quii1ng 
24. Length freCluency graph of he sampl es or 
Op1 thopteru; 1~re (Curl r) collected 
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Ova 4iaaeter frequency polY80nB ot 
~~lt ~bella (Valenciennes). 
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Ova diameter frequency polygons of 
Sardinell. albella (Valenciennea). 
Total length of the fuh : 153 JIlJlI. 
Ova diameter f r equency polygons or 
iardinella ~bell& (Valenciennes ) . 
Totarlengt of t1i8 fis h : 155 11m. 
• 
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OBSERVATIONS ON THE HACKER~ PISIOOiY, 
cqAGIJR'U (COVIER) At KARWAR POR THE wSBASOJIS. 
1964-l955 AHD 1955-1956. 
1. IRboductlm 
It has been pOinted out that the mackerel an4 the 
.ardin together support a nsh1ng Incluatl'7 of .,81'7 
high magnitude, employing .evel'al tbouaaDda ot people 
and unexpect.a<1 large- scale nuctuat10ns a lIe1'1ou 
handicap to the tull utilization of the filhert ... 
(Pao'ktar, 1956). An uceptional17 poor yield or 
163 
mackerel wu noted during the last tvo •• 88Ons. Dul'1ng 
the 1954-55 and 1955-56 seasons the total. catches dvln41ecl 
to 966.466 aOO 5lS.458 metl'1c tons 1'81pect1Y817 boa the 
high pea of 2286.112 l!l8tl'1c ton in 1951-52. thus the 
mackerel nsbel'y vh10h has been oonnd8l' d the aa1nsu, 
of Kal'var flshery dvindledto a e shad of Ua tODlel' 
fiourllb1 Itate 1n the last two yeal'l .. 
The prOgl' e of maall:erel work b1 therto oan1ed out 
at Jtarvar, was altered durUlg the 1.955-66 .. UO~ . wIth 
1IOl'8 .phaa1a laid 00 the 1ntena1ve collection of data 011 
the length treq ney dIatl'1butlon and on aackerel lencUngs 
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